[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

VAV=YA% :(F) & o 43 ¢AY
Journal of North Kh

AP 2 Jyos
AY/ENF ol
AVTAID 5y

soygaw 95105 g wSI1 W T 3 3 ooliiw! b Siiw ONSL 1 O g S
b as3p g ygo sl yol b S b3

r 7 . .. . #I . P
b et il (63 p0 pd daa T 35, b (s Ligo

Ol e 5 e Cam i olEEINS (S5 pode 0aSLiils clase Culligy ot (5,53 0,93 (sezidls|

Sl 0 5 e e a3 oSl ¢ Sy pole oaSsls o Luisls”

Sleal ypls gz Sty psle oAl ccudlagy ouSasls dare Codlig (owiges 05,5 ¢85S 8,95 (Sl

Sl ejleal ¢

Sy pole olSnils Cutlag 0aSails pole Can giae 5 lanome Cuiligy gmdie 03,5 +6 S 0,99 S5zl e’
olnl e jpgize (Jlod Lol >

Ol (Ol e S olSils (S psle oSl 1 Jgtuns oy 5"

rezaee@modares.aC.ir : s =Sl cow

ol d=

g0 ol 4o ppbe Fleacs oY 5 e 4 Ol 1 Blod] g ddo)
oled bul [y 050 5 g0 s g ol (pllaoll (Slagy ST Wi o 0l (slocbile
sloas s 0 |, slhol s,5 al5lhe 5l Wilyi  co Slifaus o inio slooMSE Lo
ol Jole Sy izman al 4l (Gilse (o Slopiann jolii (lidar
Wols g ol o el NS 5 O Slegl 5 bady 5,55
Sz Yo T 5 Cangj Lo ) Casgo w8 G Slaie b Y5555,
el o oolizwl L slolamo I Olélye >

o g VTS i [ sy anlllao el o 23S S99 Slg0
wlod Gloj e aliso (losiio il 0,5 oolitel Sttt S I g
b gl b oolatdl b)) 5 Gl dedls «Dlilpw afyl CLlE < Jolro PH T
oAy Gl wd S L8 Dby opse byl wolxil slaygiS g ] o g5l 4 e
08 00ldln] Slilgs 0 et S S () i 5 S plerkes

¢ Lo ady/ PH o uler Sloj Sinlisl b a5 ols slis adllas ol puol a3l
Cblé ol polio o Lf bl o ioli pives Gloddly 5 Jlac] b diendls
o oolio GaeYaSTeT3, i i[5 Loy ol ol B o Slifse slos
oS

Yo (b Wi o Y353, i a8 457 ol L gl 2§ oS AR
S 15 oolitea] 5,50 ] (sl laeo /iy i g

lo 4ujo o Spao 550 Sl ol g YaST555 5T 1 g OS” (g0 g



http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

OhlSen g (gawes Hludgn

b Stiw OS5l Gl Bis VAL

S5 alez 5 Sojlgm sbal o] B azis )0 () e
sya ey [RI] all oo i5n ol 50 ike o
slocbay )o (Sigden @i 4 pglie 5 (oo SLS
S olre 4 pleeads iU leds; 0jgyel o Stare
oML 55 (nl arbal Cuz ) 5 clio 43S
a5l o o el ABS 15 dz g 090
ahal gl anze ) Sl adal Gl gle ange 4l
sloasd sl oo grhae (b 5 plewdsSond
adrie Julge laie ailes oo ainlyd cpl jo 0nl JSCus
O banles Jos (ploard Sliall (Bs; 4 4l 0uisS
Srlol i & g 33550 basd ojlul a5 ol
A ¥ AT anl ol by sd oy o il
oSty [0-] cul Slees slaml b, ) eS
ooy i8I 0 T3 0 4z 3 plonil clx by gsla ST
STy 4N g M) sl b erd 4 (5 5b @
Dy (s oo plas 1) 518 cgd b g (G6 i)
M (insoluble) <> M ™" (soluble) + ne
QD)
40H" < 2H,0+0, +4e
D)
M'™ (soluble) + ne <> M’ (Insoluble)
)
2H" &> 2e+H,
)
Gloaist iz (8 b wr 8 lepn s e
&Lkl slp el Joloe s ;o 0ud 55 000
JAbl Ol mess f(emily b5 20l5) adsls @l
bl S mead sl 0)d e Jlail abiws 4 ool
wowy s edlonly e g o) Jlml abews
5 Al Glapasle e 5l 3 GlaaeS g 00
San [IV] il oo 05em¥ 581555 2 T 50 25k
S DBl Cladgw Bas bl asdllas oyl
21 5l xSl g (550 ¥ 5158 5 iUl w18 51 oolil L
sl Fee sl il b, gl jo il o
Syse S35 Brae 5 abal o anje )l 5 ahas
28,5 )18 asllhs 5 )

o

400
Wl oo Ol 0 Slewd oV SO lgre 4 Slilgw
ol 2w ST gl sl | osllael zilagy ol il
ST loljgi g HS 95 el el (slrog S 2 0uyY]
Lo o s o ol mle zals b .ol sas LSl
Jolse el (ool 5 (S03elsST Plae Conon 035
by s tie &9p8 2 gl 5l ange oslinul 5 oanyYl
S, 5l ookl 5 adlis dbiwly pl 53 ol 03403
polie jgam pizes ! 4l gl ohg ol (g
corstacl Sl g0 o Wl oo Slilgur YL Lo
Iy Sgi 5 alae e 4 glahar glaanl g o
Sl o leanl o ojsilsn alse jpa> s
o pleily wad Grals UASB sl ks
5 oVlal dedlyl  Soje5 ams o £y JT olse
Jya e O s 5l oMl 5 o bl
el mlio OO il s b milie s iy
Mg ewderh (Shex slaps, S 5 ooz
olpl e D s Slidgw YU polis o> P>
5 Olafguw oolatul Jdo 4 jiessS odei mlio olag
Dbl oo Slsa 5l g0l polie w2y (55512 wnl
@ b gye anlp (b ol glakoe jo olise
o 3 0895 s Jole a5 098 o0 S0 5alg s
ody s b gl Y] sl e 6l e lp
g 33 HS 5 Sks le oY sans
bl 9y (pl 5l &) Wl (oo Sllgw 05 gl
oanlp el 6559,8 sol ol (nl oS aiaai b
(g8 ol i (Soiglom g Slerd (Slis slo
ookl 5 ooy b slo Sos g Sl 3l oolaiul dbog 2SI
bl Gl ySh by (Soigden ol gla canls
Aol g Ol 5l Sligw abai cyr Slilgw sauS
shls Slag slo g, ai0,8 oo colaiwl g olgiiny
G0y oy 5 5 INS b anze bl odgy cunlie SIS
(Slad sledy, OIS (e Sl 1 SV
ol Sy Sz (Brae SIS sle aige g (SE8S
Winlg>l olge 3938 » odle et sl )
5 )l 1y (Ploard lge 4 sl ange la SSie
Sdlgw (oo B b velate (Sdlen o )


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

YA (¥) So 90 AY Lo

Sl ol s (S5 pole oKiily aloes

i S S0 go 3l 1) Sligles] LS5 L au
bty hgy sobay 5l Sldgw Bd> Gl
oolil ap,l wu,lS 5 Sligw B sl 5l oolinl
Ol JB1e po 1) diged pid (oo Ve (B9, 0ol 50 s )8
Slalga b il (oo ¥ s 9 a5y 655 (o VO
Ko 3l oolatnl b ls diged o 00,5 adlsl ol
oo 1Y Gl 0,5 bl sllin jo aial oo bgls
So Ode g ond WAl diged 4 b S e
O dgax log 3l dmy al 00) o ol Gy o ag B0
L gl ¥V zge Job )0 diged (55 iz wadds
Rayleigh UV ) jiegidg nSwl ofiws )l oolatwl

D] ce s 135 ;0 5,50 (9200, China
9 Y| J)Lx's‘ Q‘)'.:.,o ‘QLEJBM RN O S
ol (V) 5 (7) «(0) Ly, 5l i 4y (b, il
o2l oy Jslse e M AS) oy o ol
F g ol eas ooyl slacyg Sl slaws N (@/mol)
ol anedls I (AFFAD AFmol) ol b oo
23l e ©MF) ooy iSI Jlub mhaw A 5 (MA/CTTY)

Ivel
%Removal =ﬁx100 )
C,
_l-t-m
RS
3=l
basl

2 OIS Sl anld glon o ol b
sl Sh ol e Sl i
S e e pH VIV 5 Ve mg/l Clise o) -mA/Cm?
adg) slaile; 55 Slilgws Bis ol pae ansl o @) )
o o sosmo ogy alBa Yo (Lo Slam 5 00g oS
Ve U jao Jloj odgamme ;0 Bis lie iSTlas 050
A pleadly iSlas 00,8 ol aido VY- o aads
obey gy ol 5l s 8 s UVNVIE aads cpl s ends
Slilejl plnil Cuz ae glej Olore 4 adds V)

03,5 et (G0

FLETIY

3 s o adlhe o Sse 4 e YsSTeS s Sl
b5 &g oKyl byl

o LG 5o 8 oo Vo) il 655 sl
4 yhie Ol 50w Slgw 5| (re Jlade (3,8
S5l 335k Gl 050 e dale b )15 sledglone o
Sledslne PH las cuzr 03,5 (o0 40 6,5 Jobee
oolawl NaOH 9 HCI )Y?.A tj.s in?bo su.....aLo)T )9
hls Gatos cpl jo oolaiwl 0,50 dlge adS 005
gy (AElejl ol

Bee iy S 5l o S sl olanil Slaglojl plnil sl
@ .030,5 ooliiwl atwgnl 95T, Glae 4 o) L
s e 51550550 a2 L 2 el jslaie
3o SIY 51 e () 0 b oolaiwl(TEK-8051)
20,5 oolaiwl e il Vex O x+/Y olul b ol
w551, s oolital 5 S g S e alll
5 Jboi 7 Seypdlsm el b g 5 503 00l alig
CSleSs dal i olul Cgm ol ools giiads Hhabe Ol
(Alfa, HS Jow il cufe ofws 5l 8T, o
sohie 4 olisle;] ples plxil yo .o solanw! 860)
aoye ¢/ NaCl 5l weldy Sl jo canlin (b, ol
sslazul (Eutech) ;e pH 5 ;o ORP 5l ol pH
3l am g g5l alews 4 sanl o S 55 00,8
Sla oS5 lediges walitee Slislej] plol cy
O e 50 b (oo bl Hla 590 miw 9 33,935,
‘LS‘-\-;] sl akhd aw 5l GL..Q Vo Gylop diged
& e R L ead 351 sla aiged
ebline (500 5l CSESy aiged g3l ol b sl
b aw Slaslesl (o3 Como 331 g o o ool
L sslol pomsre slodyy Sl p g W5 (0,55
Saze 1S5 Gl pg) Sl Sl 5 (2 Sle L)
O oy 48,5 &0 Sliolejl 10 0d o s
6)Lo] LSLQ...MJ)JJ AW d.u..:l.?bo 6LD)L.M d‘)ﬁu‘ )A_‘>L|


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

R{COVSPOERIA I VS b St oML 5l Clilgw Biss VA

100 !
!
80 i
L R—
2 7l B
3 0 ; |
! o
.uJ /" I
1 40 o
3 x |
-'] ,/'/ I
20 ¥4 :
!
_x i
0 w2 . - ;
0 50 100 150 200
(aado) oo
Slo 36 5 Sldga Bl e 6ol oy oloy il 1) JSE
100
2,
3 60
|
1. 40 -
3
3
0 £
0.00 5.00 10.00 15.00 20.00

(MA/cm?) ;L > dmils

(PHVIY g Ve MY/ clagus caids V) o loj hayl ) Slo 56 51 ligas Bl lime 5l atpadls L3l Y S


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

YA 2 (¥) 0,90 AY o S ol 3 (S5 pole olKisly aloes

c_.ll.n.,s.w RS o o

100

80

60

40

20

0 50 100 150 200 250

(mg/L) ads! cla cdale

Slasl oz ids Ve glog bl s) e 56 51 Bio e Slalges adgl cdale 55y S

i_ll.ﬂ.’g.w RS e o

Fles! 0L >

(PH YIY A$/sY mA/cm?

100 - o

80

60

40

20

ads! pH
MO/l g caids V) oloj bl 15) Sle 56 51 B liee  Slalgu adol pH 5T :F JSs
(\#I#Y mA/cm?


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

R{COVSPOERIA I VS b St oML 5l Gl g BissVAY

0.4 0.8
A 03 - - 06 o
= 2
1 ]
5 0.2 S - 0.4 i
:t_’-'} 9" = L) wif 055 LalS I
0.1 - +‘c5§-'_;5‘—) '-U?' O35 u‘*""‘!lf L 0.2 E
W A (ler) (laloee ey 155
O (s (Sl g 035
0 T T T 0
0 5 10 15 20
(mA/cm2) b 4isala
()
8
-
S
g
)
{ 4
=
= 2
7
O T | T |
0 5 10 15 20

(MA/em?) oL > asls

(@)
Sras 550 Ol () aiBa VY ¢ loy Job o calitie slagyb,m anausls jo &l ol § oo adgs o oyl () 10 IS

O3e¥ 551555 2SI Ay T8 0 (65 Bpme ize ) Jgur

S pan e ol Sbo)l sla jeu8
kwh $ Ju, $ Ju,
/ / /
/ / /
/ / /

JLyYoeee = Vo


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

YAy 57 (¥) So 90 AY Lo

Sl ol s (S5 pole oKiily aloes

< IVO iy s 5 4 VSIPY MA/CMY 5 AYY FNY
53,5 s VIV KWh 4 Y/00

lords 5 an T o (651 s 5l golazdl L)
o A1) oz 5o Sl sl 5l Sligw 3> (sl
5 0ln! )2 G55l A E5 ey b lbanje Gl ool
Sly sbS 52 anpe Sl oud (i byl sloyeaS
$ly5iS lp g Jby 000 390> olpl jo Gn cels
ab a8 e o Yo AW Bl Lg,l aolsl gac
Doasl

ol Gl anlyd ploy Ghalidl b g Bi> i
Ol yiSTas aado VY- Loy j0 () S0) aes oo
(V alal) ol)b g8 @ axg b .0 T comlice i
g ol hSis cYSIS Glime (rm (soriiese Sl
Olwe soley GRIBL Ly o)y seg STy e
4 e Azl )3 g 0dg il (wytws )3 SSYSTsS
Olafgw Olpdd a4 axei b 008 oo plendl, (il
(7 JS8) Gl glagl,s aadls o suibe B
Flosl Dby adls ity 3 Bd> Glie ST
wdls e el o0l 331 (VEEY MAJCM? )
Floldsw Bi> (i » pelites job 4 Jlesl (L >
MA/CM® & SNV 51 ol aedls il3dl ool 38
O YY)l olew Bis e Lialil ca VPP
BRI ConoUwIpr X1 PR 3 VRS SR WKy KPS
Wb oo @l el b gllae b sl )l
Siee Yo slo aedls > 5 (W, =lTM7 )
ol a5 oas olsT T 56 4o ool slo (uSLaS 5l (s i
35500l slo oShoS S £ g Sl W
OB s bz aels Rl By Sl uldl o
SIS @95 5 0,95 Jleiml Gl ol oy
J5 5o Sl Wil 5l e s g co¥sSTsS slge
ol aadls Gl (Koo Bkl ogd e 4e3ST,
gl 9y ol g 205 o0 ol ojlul LalS o
GLE (e ey oen 5 538 Y] 5,00 YU oles
by oShoS e (b2 aesls Gl L oS wisges

1- Gao

Lulps 5o Slilgw B3 olime p by dtedls b
4 axei b ocwl csmlie LB Y S o adkie
slgb,s andly jo enibe Bb oladgw Ol
alol> lowsly Ll oals ool 3 Jlesl ol > ancils
VEIEY MAJCI? o AIYY FNY sl > andls o
3 i doy0 A g PRIFY YVYY plp s @
L5551 lsie 4 VEIFY MACTY oL > aeils o5, ol
0,8 Dbl am wliglesl o agy

50 Bl e o yidon el 0ald LY S
Slesly Laus 8 snaline i o 68 Lo Ver clale
S ke Yoo g Ve b lackle ol alol>
ligle;] aalsl Cgz VFFY MAJCM Lo ancuils
90,5 colazwl

PH ST adlas ool )3 2l oj9e slayally o
@lizee gosgame [0 b cpl 515l Lol olyoss
s ax Shcwlosalie BB USG50 SLAE - sol
Lol cams o ylid aol38l ol g leaily # 51 aS pH
) ‘s“L..ls LsLm pH Jrnw oodlive uLo..b‘) O i
..\J\))f ke Qo0 Voo )-“)-’B(pH

Slslre 00 S48 Cgy (339 9 il Pl ol
Sim anlp (b (Gee) ouds 655 o3l 5 (5,50
oals ool ol (@) & UKo jo Sladgus (olianiig 2SI
o2 A 0dd dwle g oul (6,5 ojlasl sla sl il a5
SSlas ams o ylis |y lisles] Coro g eog Suo3
5 IPY pln Gles 5 55 Ll ) o2 odgs Gl
A hes 5 s lulyd j0) Wl Ploxil 5 (25 +18
O bz aeddly iy o (p,5 YV 5 /YD
@bty iU lalaa Cuzr (Brae 5l Ol 2
sl o anls jo cele SlgglS cuvs 5 Slalgu
b 4 axgi b cwl cad &l (0) & S o alizes

slpb > andls Glp (Brae 55 Gl alol>


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

OhlSen g (gawes Hludgn

b St oML ) Glilgw Bis s VAY

05 SIS alerw anze p odle (aenYSTS g Sl
St gl o )5 g andls (il (5)lop o slo anze
2 gy ol 5l il e AN SItU) e j0 Sygo 4
Syl Cume | golaidl Ll 5l iy, K0 b auslas
ol Gl e dAuie cdes B9z g0 Sldllas lul
28l (oo So SOl la anpe 4 by e anl
ol oo VIV KWh ol (6550 B ras oyl jme aig o>
55 Ol Ol 5 sl ool (g5l 25 4 g b &S
5 1Y plp Slilse Bl S ey Gl (80
5 l5sS Sladllas bl 3 05,5 o 35l <O SIM
slo anje g (Srae 55 IS Gl (V01T e
KWHM® 550 53 5a¥sS1s8 5 280 2, b ahs
Gl o0 Sygly o[+ Y —EIVE €M 4 /e YDA

[VA]

S A%l
P sy BB Sty e ¥sSlsSs 2SIl a8
Jelse 51 oolial o)l ol e 5 Slidge B
Ll slom) 45 Wlgi oo maeedS Sl oyl wiliy,S
Oleily Gial38l g (zoym PH e S8 5k 5l ae
by Glilse Bl oz oglhe Lyll sl Sse
S 5 gl slo PH o (y5us¥5S155 2SI asl 8
oS sl cdale g b anly olisl el pdy 1Sl
gz anlp G Gl e Wl o Dlilgw

53‘0,45 9 "M“

w‘ 4..3).1\.\.5 ‘Bl?u‘ uu)..\.o W)J oEisls B u“'bﬁj" U"‘
Oliel 5 Sis LS uyoe Conyd ol Siils ) alewgiiay

'[“'.‘.)“3 ‘)

1- Kuokkanen

GV Ll g assly Lialdl ons Sl5T e iSIl g eu
DIV] s oo amets a1 e por i3] alasly &

S clgw Bi> e 5 Slilgw adyl clale 5T
)L.\M )5..4.‘> B NG IPR W QL“’ Y J&w o (5’1 Ja.ou
Bl Ol bame o Slse Glagg S
FRORRT- T VOW 1 [RVEIK 2SR W-S  FOX S [SUNPPRv Ly
B> il Y] cidl ssg o Glacdale o g
5 02 GoanSl oS g ue ;5 Cdx alewg 4 Slilyw
Alion o i o0

2 Ssrse by n ke I Sy Ol 4 PH
0% 9 09 Glulr b e o5 plaanls sl
Olis (e oo 485 A o ats Ggign
Caol ool PH A 5o e 5l Glisw Bis> lend]y
5 eSS s iSIl o T8 s LI il (F JS2)
@ arg b adbie odo e wld A6 f o pH
SUasl asbce AIY plp oS el sleansd pH zpe
9 0dd Sue 0,8 gl Jlade (ol 5l yieST 55 a5 99 o0
JEEl 4 YL PH j0 0,8 ©jge g el i
o‘,a.b OH O% g_BJ.»a.n lJ as \)5....4‘5‘0 g}"'i““" Q.QT dj)ﬁ.n—l
Sl 2 e o 5l Cailee slaol, K00
A5l Cgllae bulyd jo anls gloy op (59,5l
D st . pH

Bl Sz ogem¥sS155 S0l anl b anse b)) 50
sle,gas o 58l A a5 cel o oladgu
e Colsde ol silr slodnse & azg b (55525
S99 Loyl aslosl g glnl jo (65, 4 pe S 05 0
ol 5l eolatwl g, ol 5l wsS oyl £
) el 6L® o..\....ﬂ BA> S uw}l;lﬁsj.ﬂl
Se ol @ Sl oo 551 slo an e 4 Az bl
pges oolaBl bjyl 00,8 olpiin gl anl)s
Gle anie (e 50 50 OB ahal Sezrge slo Do,
anl el paSLl gilon exe s adsl wloyw


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

VA0 (F) Soye0 AF Jlus e ol 3 (S5 pole oSl dloea

References

1. Paula J DR, Foresti E, Sulfide toxicity kinetics of a UASB reactor, Braz J Chem Eng.
2009;26(4):669-675.

2. Murugananthan M, Raju GB, Prabhakar S, Removal of sulfide, sulfate and sulfite ions by eectro
coagulation, J Hazard Mater, 2004;109(1):37-44.

3. Bowell RJ, Connelly RJ, Ellis J, Cowan J, Wood A, Barta J, Edwards P, A review of sulfate
removal options for mine waters, In Mine water 2004—Proceedings of the International Mine Water
Association symposium 2004; 2: 75-91.

4. Silva AJ, Varesche MB, Foresti E, Zaiat M, Sulphate removal from industrial wastewater using a
packed-bed anaerobic reactor, Process Biochem, 2002; 37: 927-935.

5. Heidmann |, Calmano W, Removal of Zn(I1), Cu(ll), Ni(ll), Ag(l) and Cr(VI) present in agueous
solutions by aluminium el ectrocoagul ation, J Hazard Mater, 2008;152(3):934-941.

6. Hu J, Chen C, Zhu X, Wang X, Removal of chromium from aqueous solution by using oxidized
multiwalled carbon nanotubes, J Hazard Mater, 2009;162(2-3):1542-1550.

7. Hu J, Wang SW, Shao DD DY, Adsorption and Reduction of Chromium(VI) from Aqueous
Solution by Multiwalled Carbon Nanotubes, TOEPTJ, 2009;2(1):66-73.

8. Lakshmipathirg P, Bhaskar Rgju G, Raviatul Basariya M, Parvathy S, Prabhakar S, Removal of Cr
(V1) by electrochemical reduction. Sep Purif Technol, 2008;60(1):96-102.

9. Heidmann |, Calmano W, Removal of Cr(VI) from model wastewaters by electrocoagulation with
Fe electrodes, Sep Purif Technol, 2008;61(1):15-21.

10. Juttnera K, Gallab U, Schmieder H, Electrochemical approaches to environmenta problemsin the
process industry. Electrochimica Acta, 2000;45(15):2575-2594.

11. Janssen LJJ, Koene L, The role of electrochemistry and electrochemical technology in
environmental protection, Chem Eng J, 2002;85(2):137-146.

12. Canton K W, Huid waste disposal, Treatment of Wastewater by Electrocoagulation Method and
the Effect of Low Cost Supporting Electrolytes, Published by Nova Science Publishers, Inc. 2010: 7-8.
13. Velten S, Knappe DR, Traber J, Kaiser HP, von Gunten U, Boller M,“ et al”, Characterization of
natural organic matter adsorption in granular activated carbon adsorbers, Water Res.
2011;45(13):3951-3959.

14. Rezaee A, Hossini H, Masoumbeigi H, Darvishi Cheshma Soltani R, Simultaneous removal of
hexavalent chromium and nitrate from wastewater using electrocoagulation method, 1JESD, 2:294-
298.

15. Carabineiro SA, Thavorn-Amornsri T, Pereira MF, Figueiredo JL, Adsorption of ciprofloxacin on
surface-modified carbon materias, Water Res. 2011;45(15):4583-4591.

16. Manzour D, Rezaei H, Electrica Energy Costs in Iran, Journal of Economic Modeling Research
2011; 6: 156-172 [ Persian].

17. Gao P, Chen X, Shen F, Chen G, Removal of chromium(VI) from wastewater by combined
€l ectrocoagul ation—el ectroflotation without afilter, Sep Purif Technol, 2005;43(2):117-123.

18. Kuokkanen V, Kuokkanen T, Ramo J, Lassi U, Recent Applications of Electrocoagulation in
Treatment of Water and Wastewater- A Review, Green Sustain Chem, 2013; 3: 89-121.


http://journal.nkums.ac.ir/article-1-286-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

Sulfate removal from wastewater using
electr ocoagulation process. evaluation of
effective parameters and costs

Hossini H!, Rezaee A?, Shirmardi M 3, Naeimabadi A*

! Ph.D student in Environmental Health Engineering, Department of
Environmental Health, Faculty of Medical Sciences, Tarbiat Modares
University, Tehran, Iran.

2 Assoc. Prof., Department of EnvironmentalHealth, Faculty of
Medical Sciences, Tarbiat Modares University, Tehran, Iran.

®Ph.D student in Environmental Health Engineering, Faculty of P

ublic Health, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

* Instructor, Ph.D student in Environmental Health Engineering and
the Faculty of Public Health, North Khorasan University of
Medical Sciences, Bojnourd, Iran

*Corresponding Author: Environmental Health Dept., Faculty of
Medical Sciences, Tarbiat Modares University, Tehran, Iran

Email: rezace@modares.ac.ir

Abstract

Background and objectives: Presence of high concentration
of sulfate in water as a chemical pollutant can cause various
health problems such as diarrhea, taste, and odor. The sulfate
could have adverse effect on industrial wastewater treatment
such as anaerobic processes. Furthermore, sulfate is the main
cause of pipes corrosion in water and wastewater systems. In this
study, €lectro-coagulation process is considered as an
environmentally friendly and high-performance process for the
removal of sulfate from aqueous solutions.

Materials and methods: In this experimental study, the
electrocoagulation process was applied for sulfate removal from
synthetic wastewater. The effect of various variables including
contact time, the solution pH, initial concentration of sulfate,
current density, and economic evaluation based on energy
expenditure in Iran and the European countries have been
evaluated. Turbidimetry method and combined sampling were
utilized for determination of sulfate residual.

Results: Results of this study showed that the efficiency of the
system could be promoted by increasing the contact time, initial
pH of the solution, and the applied current density. However, the
efficiency of electro-coagulation process has decreased, when
higher level of sulfate ions was presented in the aqueous phase.
Conclusion: The results of this study indicate that e ectro-
coagulation process could be applied for the removal of sulfate
from agueous solution with a high efficiency.
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